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XII. SUMMARY.
This thesis deals with the hydrolysis of the tert. butyl esters
of some paraffin a-o-dicarboxylic acids.
This investigation was occasioned by the work of Ingold con-
cerning the alkaline hydrolysis of the corresponding methyl and
ethyl esters in very dilute aqueous solution. Ingold pointed out
that the ratio krlk, he found for the esters, beginning with the
succinate, is approximately only a function of the external field
of the ionic centre in the mono-ester anion. Thus the internally
propagated polar effects and steric influences arising from the
differences between a neutral ester and the similar ionic ester are
negligible.
In the introduction we showed that when considering a succinic
ester as the propionic ester with another carboxylic ester group
as polar substituent, there must exist a considerable internally
propagated polar effect (inductive effect). Therefore we assumed
that the internal polar influence of the dissociated carboxyl group
does not differ much from that of a carboxylic methyl or ethyl
ester group. In both cases the electron attracting influence will
be weakened. An ester group, however, whose electron attrilcting
influence is strongly decreased, will cause a deviation from the
ratio krlkr.
Now in a series of alkyl groups the tert.butyl group exerts a
strong electron repulsive influence. Therefore we suggested that the
tert.butyl esters will produce the effect mentioned.
\X/e obtained the ditert.butyl esters, generally in a good yield,
by means of the reaction of the chlorides of the dicarboxylic acids
with tert.butyl alcohol in the presence of pyridine or dimethyl-
aniline. In the melting points of the esters there is a "complete-even"
oscillation in such a way, that the even terms are all solid, the odd
terms on the other hand are all l iquid at room temperature. Partial
saponification of the neutral esters with potassium hydroxide
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yielded the salts of the acid esters. These salts could be converted
into the free mono-esters. \íith the aid of the purified mono-esters
we got ester salts which are suitable for kinetic measurements.
In order to determine kr, the ditert.butyl esters must be saponified
and here we were handicapped by the insolubility of those esters
in water. Hence we had to carry out their saponification in a dioxane-
water mixture. Since we pointed out that a hydrolysis in a mixture
of definite composition is unsuitable for our purposes, we looked
for a method by means of which one can derive the rate constants
in water. Now we investigated the alteration of k with a rising
dioxane-percentage of the medium for tert.butyl acetate and ethyl
pivalate where we could also measure the speed ofl the alkaline
hydrolysis in water.
The results proved clearly hat the rate constant of an ester in
water can be found from the velocity constants in a series of dioxane-
water mixtures by means of a graphical extrapolation to the dioxane
percentage =: 0, provided that the initial concentrations of the
hydroxide in al l  the mixtures are almost equal.
For the separate mixtures, we derived kr independently of a
previous measurement of k, in the following way.
If  a is the init ial  (molar) concentrat ion both of the ester and
the hydroxide and u is the measured converted quantity of hydroxide
after Í  minutes. we calculated:
, : l  J -
t a(a-u\
The values of s were plotted against / and a linear extrapolation
to t  ' :0  y ie lded kr .
The potassium salts of the mono-esters were saponified in aqueous
solution. Owing to the small rate of reaction, the measurements
could not be carr ied out in extremely di lute solut ion. After a
graphical plot of the logarithm of k, against the square root of the
ionic strength (rr), however, the straight line was extrapolated
to {p.: 0. The corresponding k, is free from kinetic salt effects.
The ratios of the constants k, and k, thus obtained (at 25.00' C)
can be compared with those for the methyl and the ethyl esters.
In the table we give the data of the tert.butyl esters and for
comparison those of the corresponding methyl esters.
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Thus in general the effect is in agreement with the influence
anticipated from the presence of the tert.butyl ester group.
That group exerts a steric influence too, however.
Ingold proved that the rat io of the rate constants of the alkal ine
and the acid hydrolysis, flor a large class of carboxylic esters, is
a function of polarity only.
Therefore we measured also the rate constants for the acid
hydrolysis of tert.butyl succinate. In contradist inct ion to the speed
of the alkal ine saponif icat ion, the absolute values of the constants
are greater than for the methyl esters, the data of which we give
for comparison.
The ratio krlk, (: 1.73) differs from the statistical value 2,
but shows at the same t ime that polar inf luences are the main cause
of the deviating value of krlk, for the alkaline hydrolysis of the
succinate (v id .  p .  I  l l ) .
In the glutarate and the adipate the effect becomes smaller
owing to the lengthening of the methylene chain that separates
the reactive groups. The malonate furnishes a remarkable exception,
here krlko has about the same value as for the methyl ester.
The effect of a tert.butyl ester function on the reactivity of
the second ester group in a succinate was checked by comparing
the speed of the alkal ine hydrolysis (kr) of methyl tert.butyl succinate
with that of dimethyl succinate.
*) These esters are measured at 25" C.
Ter t .buty l Methvl
26 t27
Methyl tert.butyl succinate was obtained by treating monotert.
butyl succinate rvith diazomethane in etl-rereal solut ion. The constants
(in I  g.mol.- l  min.- l)  were measured at 17.93 and 29.90' C. and the
parameters of the Arrhenius equation were calculated.
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Taking account of the statistical factor 2, the replacement of a
methyl group by a tert.butyl group decreases the reactivi ty of
the second ester group and gives rise to an increase of the energy
of activation. According tot the customary interpretation of changes
of E in the case of alkal ine ester hydrolyses, we can state the effect
of an electron attract ing group in the asymmetric ester relat ive
to the symmetric ester. This conclusion confirms the foregoing
considerations.
k l (17.93 '  C. )  |  k1(29.90 '  C. )
